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Objectives: to assess the outcome of a conservative and haemodynamic method for insufficient veins on an ambulatory
basis (French acronym, `` CHIVA'') with preservation of the greater saphenous vein (GSV) for treatment of primary varicose
veins.
Methods: duplex incompetence of the sapheno-femoral junction (SFJ) and the GSV trunk, with the re-entry perforating
point located on a GSV tributary was demonstrated in 58 patients with varices (58 limbs). The re-entry point was defined as
the perforator, whose compression of the superficial vein above its opening eliminates reflux in the GSV. Duplex scanning
was performed preoperatively and at 7 days, and patients were followed prospectively at 1, 3, 6, 12, 24, and 36 months after
CHIVA. Operation consisted in flush ligation and division from the GSV of the tributary containing the re-entry
perforating vein (no additional high ligation is included). If reflux returned, SFJ interruption was performed in a second
surgical procedure.
Results: the GSV diameter showed an average reduction from 6.6 to 3.9 mm 36 months after surgery. Reflux in the GSV
system was demonstrated in all but five (8%) patients. Of the 53 patients with recurrent reflux, 46 underwent SFJ
interruption.
Conclusions: elimination of reflux in the GSV after the interruption of insufficient collaterals is only temporary.
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Primary varicose vein disease is a widely prevalent
condition. In addition to pain, oedema, or superficial
phlebitis, varicose veins can cause chronic venous
insufficiency. Proper treatment, based on sound
haemodynamic principles, is imperative if the
problem is to be permanently eradicated. High
ligation of the greater saphenous vein (GSV) with or
without stab avulsion phlebectomy has become a
commonly performed treatment for varicose veins.1±4
However, the need for concomitant stripping of the
GSV remains controversial.1,5,6 Proponents of thigh
saphenectomy contend that there will be fewer recur-
rences and improved haemodynamic and cosmetic
results if thigh saphenectomy is added to high ligation
and phlebectomy.7,8 During the past decade, there has
been a renewed interest in minimally-invasive treat-
ment and cost-effective as possible, consistent with
extended relief and an acceptable cosmetic result.9±15Please address all correspondence to: J. M. Escribano,
C/Laforja 26, aÂtico 2a, E-08006 Barcelona, Spain.
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potentially important conduit for subsequent aorto-
coronary bypass or lower extremity arterial recon-
struction. The stripping technique has also been
associated with appearance of telangiectasia and a
disturbing incidence of saphenous neuropathy.9,12,14
In 1988, Franceschi13 described conservative haemo-
dynamic cure of venous insufficiency, known by the
French acronym `` CHIVA''. CHIVA was designed to
allow treatment of varicose veins without sacrificing
the superficial vein network, and consists of mini-
mally invasive surgical procedures under local
anaesthesia that are based on findings of careful
haemodynamic analysis of the venous network of
the lower limb using duplex imaging. CHIVA is
based on the fact that, even though varicose disease
is associated with weakness of the vein wall, clinical
manifestations occur only under certain orthostatic
haemodynamic conditions.9,12,15 If these haemody-
namic abnormalities are corrected by breaking the
pressure column and suppressing venovenous
shunting, manifestations disappear while preserving










Fig. 1. Different types of venovenous shunts. Greater saphenous
vein (GSV) drained by a perforating vein located in an insufficient
collateral (inclusion criteria for CHIVA in the present study) (1A)
compared to GSV drained by a perforating vein located in the GSV









Fig. 2. Treatment strategies according to the type of venovenous
shunting. Interruption of the sapheno-femoral junction (SFJ) corre-
sponding to the second surgical procedure performed in patients
with recurrent reflux (2A) compared to initial operation, i.e., inter-
ruption of the GSV tributary containing the re-entry perforating
vein (2B).
160 J. M. Escribano et al.network. Therefore, the goal of CHIVA for superficial
venous insufficiency is to relieve the hydrostatic pres-
sure column by stopping venovenous shunts of the
saphenous vein or disruption of drainage of superfi-
cial tissue.
This prospective study was designed to assess the
durability of CHIVA procedure and to study the effect
of this procedure on local haemodynamics by Duplex
scanning over a follow-up period of 3 years.
Patients and Methods
A total of 134 patients (134 limbs) with primary vari-
cose veins presenting from January to December 1998,
underwent this clinical examination and duplex scan-
ning. Those with incompetence of the SFJ and reflux
in the GSV, with the re-entry point located on a
GSV tributary18 were considered candidates for
CHIVA. Patients with preoperative diameter of the
GSV 49.5 mm, at a distance of 15 cm below the junc-
tion with femoral veins were excluded.
Duplex ultrasonographic examinations were
performed by two experienced staff members of the
vascular laboratory directly involved in the study
(J.M.E., J.J.) with the Philips P-700 Ultrasound System
using a 7.5-MHz probe. Patients underwent Duplex
examination in standing position. Reflux at the SFJ
was tested by the Valsalva and the ParanaÁ man-
oeuvres, and successive levels of the superficial and
deep venous system were tested by the ParanaÁ man-
oeuvre.11 Briefly, in this type of stress test, changes of
venous flow during isometric reflex contractions of
the lower limbs in stationary standing position are
measured when the examiner slightly pushes the
patient's waist forward to induce disequilibrium.11
The ParanaÁ manoeuvre has three advantages: it is
easy to perform, has good reproducibility, and the
stress test is hemodynamically similar to the real situ-
ation reproducing hemodynamic conditions control-
ling deep vein function when walking. Reflux was
defined as a reverse flow for longer than 0.5 s.
A preoperative skin map was obtained by Duplex to
determine the anatomic and functional status of the
superficial and deep vein networks and allow flow
mapping for planning of surgical strategy as
described by Franceschi.11,12 Different venovenous
shunts that may be observed during duplex examina-
tion are shown in Fig. 1. All CHIVA operations were
performed under local anaesthesia and consisted in
the disconnection of the origin of the insufficient
collateral of the GSV containing the re-entry perforat-
ing vein. Interruption of the SFJ was considered in
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Fig. 3. Results of Duplex investigation during the 3-year follow-up
study.
Haemodynamic Venous Surgery 161Possible SFJ disconnection was indicated when the
area of reflux was greater than the forward flow
measured in the pulsed Doppler spectral analysis
during a ParanaÁ manoeuvre. This indicates neoforma-
tion of the re-entry perforating vein. Preservation of
entry perforating veins (re-entry points) will allow to
maintain the patency in the venous column proximal
to the fragmentation point.
Patients were allowed to walk immediately after the
procedure and were encouraged to return to normal
daily activity. Elastic stockings exerting 20±30 mmHg
at the ankle were maintained for 7 days.
All patients were asked to return for clinical exam-
ination and Duplex scanning after 1 week and at 1, 3,
6, 12, 24, and 36 months after CHIVA. Duplex tests
were done to demonstrate patency, diameter and flow
at the GSV, and presence of correct interruption of
venovenous shunting. The GSV diameter was mea-
sured at each Duplex control. Clinical examination
was performed by an independent physician not
involved in treatment. Clinical findings were classi-
fied using the classification proposed by Hobbs22 as
cure (no varices or symptoms), improvement (minor
residual varices and/or minor symptoms), or failure
(no improvement or worsening of varices or symp-
toms compared to preoperative findings). Results
according to complaints and cosmetic results were
assessed by the patients as `` good'' (excellent or fair
cosmesis, or absence of complaints) or `` bad'' (cosmetic
assessment poor, or complaints unchanged or worse).
Differences in the average GSV diameter between
patients without recurrent reflux at follow-up and
patients with recurrent reflux undergoing SFJ dis-
connection in a second surgical time were assessed
with the Student's t test. Statistical significance was
set at p5 0.05.
Results
Seventy (52%) of the 134 patients with demonstrated
Duplex incompetence of the SFV and reflux in the GSV
with the re-entry point located on a GSV tributary
were considered candidates for CHIVA. Six patients,
however, were excluded because of preoperative
diameter of the GSV 49.5 mm. Therefore, 64 patients
(64 limbs) underwent CHIVA and entered the pro-
spective study but six were lost to follow-up because
of missing control visits in three, pregnancy shortly
after CHIVA in two, and death due to breast cancer
in one.
The study population consisted of 58 patients
(58 limbs) (36 women and 22 men, mean age
51 years). The distribution of patients according tothe CEAP classification16 was as follows: C2 (simple
varicose veins) 41, C3 (with oedema) 12, and C4 (with
lipodermatosis and/or other skin changes) five. The
selected population was described by the algorithm
C2±4, As, Pr.
Patency of the GSV was demonstrated in all 58
limbs. The GSV diameter showed an average reduc-
tion from 6.6 to 3.9 mm 36 months after surgery. How-
ever, reflux in the GSV system was shown in 53 (91%)
of 58 limbs. As shown in Fig. 3, reflux recurred in the
great majority of limbs (88%) quite early (within 6
months after CHIVA). In the 51 limbs in which GSV
reflux was documented at 6 months, the re-entry point
was found in a perforating vein located on the GSV
system compared to preoperative findings of the
re-entry point on a GSV tributary.
Of the 53 patients in which reflux returned, high
ligation of the SFJ was perfomed in 46 (87%). In two
cases, however, recurrent SFJ reflux was documented
between 12 and 24 months of follow-up. These two
patients were re-operated after being observed an
increase in the GSV diameter. A relationship between
preoperative GSV diameter and subsequent SFJ
interruption was observed, so that when preoperative
GSV diameter was categorised into four groups as
55 mm, 5.1±6 mm, 6.1±7 mm, and  7.1 mm, indica-
tion of SFJ interruption was not established in 37%
patients of the first category, 23% of the second, 22%
of the third, and in 0% of the fourth.
In the 53 patients with recurrent reflux, the GSV
diameter showed an average reduction from 7 mm
before SFJ interruption to 4.3 mm in the last follow-
up assessment at 36 months. In the group of five
patients without recurrent reflux, the GSV diameter
showed an average reduction from 5.8 to 3.7 mm at
the last follow-up assessment. Differences between
both groups in reduction of the GSV diameter at
3 years were statistically significant (t-test, p 0.003).Eur J Vasc Endovasc Surg Vol 25, February 2003













Cure 52 (89.6) 46 (79.3) 52 (89.6)
Improvement 6 (10.3) 12 (20.6) 6 (10.3)
Failure 0 0 0
Percentages in parentheses.According to the classification proposed by Hobbs.22
162 J. M. Escribano et al.Clinical findings at the time of recurrent reflux, SFJ
interruption, and the final follow-up assessment are
shown in Table 1. According to the classification pro-
posed by Hobbs,22 89% of patients were classified as
cure, 10% as improvement, and no case was included
in the failure category. On the other hand, 53 (91.3%)
patients rated clinical results as good and five (8.6%)
as improvement. None of the patients considered that
clinical results were bad.
There were three (5%) cases of neuropathy second-
ary to saphenous nerve lesion, but normal work
activities were not limited.
Discussion
In accordance with the findings of Zamboni et al.,15 the
interruption of the re-entry point according to the
CHIVA procedure initially eliminates the reflux in
the GSV. In the present study, however, elimination
of reflux after interruption of insufficient collaterals
was only temporary. Zamboni et al.15 reported reflux
disappearance in the GSV in 100% and 85% of the
cases (40 limbs) after 1 and 6 months, respectively.
The corresponding figures in our study were only 21
and 12% respectively. Greater preoperative GSV dia-
meters in our patients may account for the marked
differences in short-term outcome. However, in the
study of Cappelli et al.19 quality of drainage from the
GSV vein was the only predictor of outcome. In our
series, a new re-entry perforanting vein develops in
most of them, which is this case was located on the
GSV. If we let the system evolve, the newly developed
venovenose shunt will show varicose changes. This
has been seen in the patients who, had delayed the
interruption of the SFJ, once the re-entry perforating
vein had developed. New insufficient collaterals were
found in a third of these cases. During the second
surgical time of the SFJ interruption, ligation of these
veins was also performed.
We consider the interruption of the saphenous
insufficient collaterals like a first preparatory time.Eur J Vasc Endovasc Surg Vol 25, February 2003When flow direction reverses in the GSV and the
Cappelli sign is positive,19 it indicates the necessity
of interrupting the new venovenous shunt, now oper-
ating over the SFJ (escape point). It is only then, when
we have obtained a drained and stable system.
An important disadvantage of this strategy is the
high cost that the consecutive follow-ups with duplex
scanning involve. These are needed to indicate the
precise moment of the possible need to interrupt the
SFJ. Nowadays, the limitations that we consider for
the prescription of this strategy would include a place
of residence far away from the hospital which would
make difficult a frequent hospital visits, particularly in
patients with advanced age, and preoperative GSV
has a diameter larger than 9.5 mm because of the risk
of thrombophlebitis with an open SFJ.
On the other hand, several authors have already
considered that the presence of a reflux over a seg-
ment of the GSV after the interruption of the SFJ could
be, itself, pathological.8,23±29 These authors find a
reflux in the GSV in up to half of the operated cases,
including those cases which were operated by the
partial stripping technique. After the interruption of
the SFJ, as the authors have reported, all the saphe-
nous veins that have been kept patent, will display
some reversed segment (probably the same than
before the operation, if this has not developed any
thrombosis) because it is not possible to drain in
anterograde direction through an interrupted SFJ. We
believe that the interruption of the venovenous shunt
would make disappear the high blood pressure con-
dition associated with it. Accordingly, a reduction in
the GSV diameter was documented with Duplex scan-
ning during the follow-up visits both in the present
and other studies.19 Thus, although a saphenous
segment keeps reversed flow, the interrupted global
venovenous shunt would keep the cardiopet flow.
Despite the fact that encouraging results were
anticipated for patients with primary varicose veins
who are candidates to the CHIVA procedure,9,15,17,29
elimination of reflux in the GSV after interruption of
insufficient collaterals is only temporary. In this
respect, the present findings corroborate the need to
supplement the CHIVA procedure with at least a high
ligation of the SFJ,12 to get a reasonably durable result.
However, data obtained from randomised controlled
trials (CHIVA versus stripping) are necessary to estab-
lish clearly that CHIVA is not worthwhile.
Acknowledgement
We thank Marta Pulido, MD, for editing the manuscript and
editorial assistance.
Haemodynamic Venous Surgery 163References
1 Munn SR, Morton JB, Macbeth WA, Mcleish AR. To strip
or not to strip the long saphenous vein? A varicose veins trial.
Br J Surg 1981; 68: 426±428.
2 Large J. Surgical treatment of saphenous varices, with preserva-
tion of the main great saphenous trunk. J Vasc Surg 1985; 2:
886±891.
3 Hammersten J, Pedersen P, Cederlund CG, Campanello M.
Long saphenous vein saving surgery for varicose veins. A long-
term follow-up. Eur J Vasc Surg 1990; 4: 361±364.
4 Rutherford RB, Sawyer JD, Jones DN. The fate of residual
saphenous vein after partial removal or ligation. J Vasc Surg
1990; 12: 422±428.
5 Friedell ML, Samson RH, Cohen MJ et al. High ligation of the
greater saphenous vein for treatment of lower extremity varicos-
ities: the fate of vein and therapeutic results. Ann Vasc Surg 1992;
6: 5±8.
6 Royle JP, Somsen GM. Preservation of the long saphenous vein.
J Cardiovasc Surg (Torino) 1991; 32: 7.
7 Sarin S, Scurr JH, Coleridge Smith PD. Assessment of strip-
ping the long saphenous vein in the treatment of primary
varicose veins. Br J Surg 1992; 79: 889±893.
8 Rutgers PH, Kitslaar PJEHM. Randomized trial of stripping
versus high ligation combined with sclerotherapy in the treat-
ment of the incompetent greater saphenous vein. Am J Surg 1994;
168: 311±315.
9 Maeso J, Juan J, Escribano JM et al. Comparison of clinical
outcome of stripping and CHIVA for treatment of varicose
veins in the lower extremities. Ann Vasc Surg 2001; 15: 661±665.
10 Goren G, Yellin AE. Primary varicose veins: topographic and
hemodynamic correlations. J Cardiovasc Surg (Torino) 1990; 31:
672±677.
11 Franceschi C. Mesures et interpretation des flux veineux
lors des manoevres de stimulation. Compressions manuelles
et manoeuvre de ParanaÁ. Indice dynamique de reflux (IDR) et
indice de Psatakis. J Mal Vasc 1997; 22: 91±95.
12 Franceschi C. Theorie et practique de la cure conservatrice de
l'insuffisance veineuse en ambulatoire. Precy-sous-Thil: Editions
de l'ArmancËpn, 1988.
13 Walsh JC, Bergan JJ, Beeman S, Comer TP. Femoral venous
reflux abolished by greater saphenous vein stripping. Ann Vasc
Surg 1994; 8: 566±570.
14 Sales CM, Bilof ML, Petrillo KA, Luka NL. Correction of
lower extremity deep venous incompetence by ablation of super-
ficial venous reflux. Ann Vasc Surg 1996; 10: 186±189.
15 Zamboni P, Cisno C, Marchetti F, Quaglio D, Mazza P,
Liboni A. Reflux elimination without any ablation ordisconnection of the saphenous vein. A haemodynamic model
for venous surgery. Eur J Vasc Endovasc Surg 2001; 21: 361±369.
16 Kistner RL, Eklof B, Masuda EM. Diagnosis of chronic venous
disease of the lower extremities: the `` CEAP'' classification. Mayo
Clin Proc 1996; 71: 338±345.
17 Cappelli M, Molino Rova R, Ermini S, Turchi A, Bono G,
Franceschi C. Comparaison entre cure C.H.I.V.A. et stripping
dans le traitement des veines variqueuses des membres infer-
ieurs: suivi de 3 ans. J Mal Vasc 1996; 21: 40±46.
18 Zamboni P, Marcellino MG, Cappelli M et al. Saphenous vein
sparing surgery; principles, techniques and results. J Cardiovasc
Surg (Torino) 1998; 39: 151±162.
19 Cappelli M, Molino Lova R, Ermini S et al. Ambulatory con-
servative hemodynamic management of varicose veins: critical
analysis of results at 3 years. Ann Vasc Surg 2000; 14: 376±384.
20 Franceschi C. La cure hemodynamique de l'insuffisance
veineuse en ambulatoire (CHIVA). J Vasc Mal 1992; 17: 291±300.
21 Goren G, Yellin AE. Hemodynamic principles of varicose vein
therapy. Dermatol Surg 1996; 22: 657±662.
22 Hobbs JT. Surgery and sclerotherapy in the treatment of varicose
veins. A random trial. Arch Surg 1974; 109: 793±796.
23 Dwerryhouse S, Davies B, Harradine K, Earnshaw JJ.
Stripping the long saphenous vein reduces the rate of reopera-
tion for recurrent varicose veins: five-year results of a
randomized trial. J Vasc Surg 1999; 29: 589±592.
24 Tong Y, Royle J. Recurrent varicose veins following high
ligation of long saphenous vein: a duplex ultrasound study.
Cardiovasc Surg (Torino) 1995; 5: 485±487.
25 Schanzer H, Skladany M. Varicose vein surgery with
preservation of the saphenous vein: a comparison between high
ligation-avulsion versus saphenofemoral banding valvuloplasty-
avulsion. J Vasc Surg 1994; 20: 684±687.
26 Samson RH, Yunis JP, Showalter DP. Is thigh saphenectomy
a necessary adjunct to high ligation and stab avulsion
phlebotomy? Am J Surg 1998; 176: 168±171.
27 McMullin GM, Coleridge Smith PD. Objective assessment
of high ligation without stripping the long saphenous vein.
Br J Surg 1991; 78: 1139±1142.
28 Labropoulos N, Touloupakis E, Giannoukas AD, Leon M,
Katsamouris A, Nicolaides AN. Recurrent varicose veins:
investigation of the pattern and extent of reflux with color flow
duplex scanning. Surgery 1996; 119: 406±409.
29 Fichelle JM, Carbone P, Franceschi C. Resultats de la cure
hemodynamique de l'insuffisance veineuse en ambulatoire
(CHIVA). J Mal Vasc 1992; 17: 224±228.
Accepted 17 October 2002Eur J Vasc Endovasc Surg Vol 25, February 2003
